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Predation of Bluefish on Young Atlantic Menhaden in Indian
River, Delaware In the search for sources of mortality on young Atlantic menhaden, Brevoortia tyrannus, in estuarine nurseries, the role of predators must be considered. Bigelow and Sehroeder (1953:115) , Norman (1948:132) , Goode (1879:106), U. S. Comm. Fish and Fisheries (1873:246) , and others stated that bluefish, Pomatomus saltatrix, were one of the chief enemies of menhaden, but few studies of their food habits were reported. Since bluefish occur in many estuaries Mong the Atlantic coast of the United States (Bigelow and Schroeder, ibid.:384; U. S. Comm. Fish and Fisheries, 1873:245), generally from May through September, with larval and juvenile menhaden, it is of primary interest to determine whether young menhaden are an important item in the bluefish diet. The present study summarizes the results of stomach analysis of bluefish collected in Indian River, Delaware during the summers of 1956, 1957, and 1958 . The data were obtained during studies concerned with determining the factors affecting the distribution and abundance of young menhaden in this locality.
Samples totalling 262 bluefish, ranging from 34 GEORGE C. GRANT (Fig. 1 ), were caught with beach seines, plankton nets, and gillnets and preserved in 10 per cent formalin. Forty-three specimens were collected in 1956, 25 in 1957, and 194 in 1958 . Food organisms were removed from the stomachs, identified, and the number and/or volume of each kind of organism determined. In some cases it was necessary to estimate the volume of food items because of their small size. Stomach contents of fish collected in different years were similar, and the results were combined (Table 1) . Of the 262 stomachs examined, 209 (80 per cent) contained food items, 42 (16 per cent) were empty, and 11 (4 per cent) contained mud and plant debris. Of those containing food, 90 per cent contained fish, and 14 per cent contained invertebrates. Fish accounted for 98 per cent of the aggregate volume of contents, and only five species, including menhaden, bay anchovy (Anchoa mitchilli ) , mummichog ( Fundulus he ter oclitus ) , and Atlantic and tidewater silversides (Menidia menidia and M. beryllina) accounted for 86 per cent of the aggregate volume. Of these, silversides ranked first in frequency of occurrence and were consumed in the greatest number (105); mummichog accounted for the greatest share of the total food volume (65 per cent). An unidentified polychaete and opossum shrimp (Neomysis americana) were the most common invertebrates.
There was an increase in average volume Of food per stomach with an increase in bluefish length; the average volume ranged from 0.9 ce in the 30~9 mm size group to 25 cc in the 170-189 mm size group. Invertebrates accounted for 24 per cent by volume of the food specimens smaller than 70 ram, whereas, fish constituted almost t00 per cent of the food of those larger than 90 ram. These findings are in contrast to a statement by Bigelow 
